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ABSTRACT
The study explored the efficacy of polar phytochemicals from south African plants as eco-friendly alternatives for water purification. These phytochemicals demonstrated significant potential in removing heavy metals from aqueous solutions. Specifically, they efficiently extracted iron(III) ions, achieving a removal rate exceeding 80%, while lead(II) and copper(II) ions are removed at rates of over 40% and 20%, respectively, even in the presence of eight other metal ions.
The extraction efficiency is influenced by the pH of the solution: iron(III) ions are predominantly removed at lower pH levels, followed by lead(II) ions at slightly higher pH values, and copper(II) ions at even higher pH levels. This pH-dependent behaviour highlights the effectiveness of the phytochemicals in selectively removing different metal ions based on the solution's acidity or alkalinity.
Additionally, loading tests indicate that the extraction efficiency for iron(III) remains consistent regardless of the concentration of phytochemicals used. However, for lead(II) and copper(II), there is a noticeable increase in extraction efficiency with higher concentrations of the phytochemicals. These findings underscore the potential of polar phytochemicals as a sustainable and efficient solution for heavy metal decontamination in water treatment applications.
